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Abstract
Background: Research has shown that sexual minorities (SMs) (e.g. lesbian, gay, and bisexual individuals),
compared to their heterosexual counterparts, may engage in riskier health behaviors, are at higher risk of
some adverse health outcomes, and are more likely to experience reduced health care access and utilization.
However, few studies have examined how the interplay between race and sexual orientation impacts a range
of health measures in a nationally representative sample of the U.S. population.
Methods: To address these gaps in the literature, we sought to investigate associations between sexual orientation
identity and health/healthcare outcomes among U.S. women and men within and across racial/ethnic groups. Using
2013–2015 National Health Interview Survey data (N = 91,913) we employed Poisson regression with robust variance to
directly estimate prevalence ratios (PR) comparing health and healthcare outcomes among SMs of color to heterosexuals
of color and white heterosexuals, stratified by gender and adjusting for potential confounders.
Results: The sample consisted of 52% women, with approximately 2% of each sex identifying as SMs. Compared to their
heterosexual counterparts, white (PR = 1.25 [95% confidence interval (CI): 1.08–1.45]) and black (1.54 [1.07, 2.20]) SM
women were more likely to report heavy drinking. Hispanic/Latino SM women and men were more likely to experience
short sleep duration compared to white heterosexual women (1.33 [1.06, 1.66]) and men (1.51 [1.21, 1.90). Black SM
women had a much higher prevalence of stroke compared to black heterosexual women (3.25 [1.63, 6.49]) and white
heterosexual women (4.51 [2.16, 9.39]). White SM women were more likely than white heterosexual women to be
obese (1.31 [1.15, 1.48]), report cancer (1.40 [1.07, 1.82]) and report stroke (1.91 [1.16, 3.15]. White (2.41 [2.24, 2.59]),
black (1.40[1.20, 1.63]), and Hispanic/Latino SM (2.17 [1.98, 2.37]) men were more likely to have been tested for
HIV than their heterosexual counterparts.
Conclusions: Sexual minorities had a higher prevalence of some poor health behaviors, health outcomes, and
healthcare access issues, and these disparities differed across racial groups. Further research is needed to
investigate potential pathways, such as discrimination, in the social environment that may help explain the
relationship between sexual orientation and health.
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Background
Previous studies have shown that sexual minorities
(SM; e.g., lesbian, gay, and bisexual individuals) are
more likely to engage in health risk behaviors, includ-
ing smoking and heavy drinking [1–3], and are at
higher risk of poor health outcomes, such as obesity
and cardiovascular disease [4, 5], compared to their
heterosexual peers. Additionally, SMs are more likely
than heterosexuals to have lower levels of both health
insurance and a regular source of healthcare [3, 6, 7].
In 2016, Jackson et al. examined the relationship be-
tween sexual orientation identity and health behav-
iors, outcomes, and healthcare access and utilization
and found that lesbians had a higher prevalence of
obesity and stroke and that SMs were more likely to
delay seeking healthcare due to cost, despite no dif-
ference in insurance status [8].
In 2011, the Institute of Medicine identified gaps in
knowledge and set recommendations that included
intersectional lesbian, gay, bisexual, and transgender
health research aimed to illuminate how sexual orienta-
tion and race/ethnicity simultaneously influence health
and healthcare [9]. Rooted in black feminist thought,
intersectionality recognizes that multiple, mutually con-
stitutive dimensions of identity (e.g., race, gender, class,
sexual orientation) and systems of oppression affect indi-
viduals’ lived experiences [10, 11]. Intersectionality pro-
vides an important theoretical framework for empirical
researchers to consider how the interactions of multiple,
individual-level social identities and structural-level so-
cial inequalities explain disparate health outcomes [10].
It is well-known that racial/ethnic minorities dispro-
portionately suffer from poor health outcomes and a
lack of access to healthcare services [12]. This know-
ledge, along with the aforementioned findings on SM
health, underscore the need to investigate health dispar-
ities while addressing the intersecting identities of both
sexual orientation and race/ethnicity. Prior research in
this area has found, for example, that SM women of
color had greater risks of lifetime substance use prob-
lems [13] and were more likely to be obese [14] than
heterosexual women of color. SM men were less
likely to be obese [13].
However, few intersectional studies have examined
how sexual orientation impacts a range of health mea-
sures in a nationally representative sample of both U.S.
women and men. Few have also assessed sexual orienta-
tion disparities both within (SM vs. heterosexual of the
same race/ethnicities) and across (SM of color vs. white
heterosexual) racial/ethnic groups, which is a major con-
tribution of this study. To address this important gap in
the literature, this study investigated sexual orientation
identity disparities in health behaviors, health outcomes,
and healthcare access and utilization indicators in the
context of racial/ethnic diversity. Due to potential experi-
ences with stigmatization and discrimination, we hypothe-
sized that sexual and racial/ethnic minorities would report
poorer health behaviors and health outcomes and a
decreased use of healthcare services compared to white
heterosexuals and compared to heterosexuals of the same
race/ethnicity.
Methods
Study participants
This study analyzed pooled data from the 2013, 2014,
and 2015 waves of the National Health Interview Survey
(NHIS), a series of cross-sectional household surveys
conducted by the National Center for Health Statistics.
A detailed description of the study design and proce-
dures has been published elsewhere [15]. Briefly, the
NHIS used a multistage probability design to allow
for nationally representative sampling of the non-
institutionalized U.S. civilian population. Trained U.S.
Census Bureau interviewers conducted the surveys
using computer assisted personal interviewing and
collected data on a broad range of sociodemographic
characteristics and health indicators. The response
rate for sample adults was 81% (range: 80–82%).
Study participants included in this study were non-
Hispanic white, non-Hispanic black/African American,
and Hispanic or Latino (henceforth, white, black/Afri-
can American, and Hispanic/Latino) adults aged 18 to
85+ years (mean age: 47 ± 0.14 years). Participants
were excluded if they had missing data (< 3%) on
sexual orientation identity or race/ethnicity. Written
informed consent was obtained from all study
participants.
Measures
Sexual orientation identity
Regarding sexual orientation identity, participants were
asked “Which of the following best represents how you
think of yourself?” Response options included “gay” or
“lesbian,” “straight, that is, not lesbian or gay,” “bisexual,”
“something else,” and “I don’t know the answer.” Men
were asked if they were “gay” or “straight, that is, not
gay,” and women were asked if they were “lesbian or
gay” or “straight, that is, not lesbian or gay.” Due to sam-
ple size constraints, participants identifying as “some-
thing else” or “I don’t know the answer” were not
included in analysis. Participants identifying as gay, les-
bian, or bisexual were also grouped into a single “sexual
minority” category due to a limited sample size.
Health behaviors
Current smoking status and alcohol consumption were
categorized as current, former, or never. Heavy drinking
was defined as >2 drinks for men and >1 drink for
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women on 3–7 days per week in the past year. We also
investigated participants who consumed ≥5 drinks on at
least 2 days among men and women in 2013 and ≥5
drinks on at least 2 days among men and ≥4 drinks on
at least 2 days among women for 2014. Leisure-time
physical activity was classified as never/unable, low, or
high. Participants reported how many hours they habit-
ually slept per day, which was categorized as <7, 7–8,
and >8 hours.
Health outcomes
Body mass index (BMI) was calculated using participants’
self-reported height and weight, with overweight classified
as BMI ≥25 kg/m2 and obesity as BMI ≥30 kg/m2. Heart
disease, hypertension, diabetes, cancer, or stroke was based
on participants’ report of a health professional's diagnosis.
Functional limitation was defined as having difficulties doing
any of several specified activities because of a physical, men-
tal, or emotional health problem other than pregnancy. At
least one injury or poisoning episode serious enough to seek
medical advice or treatment in the past 3 months was also
measured. Participants responded to the question, “During
the past 30 days, how often did you feel so sad that nothing
could cheer you up?” with “none of the time,” “a little,”
“some,” “most,” or “all the time.” As a measure of feeling de-
pressed, participants responded to the question, “How often
do you feel depressed?” with either the options of “daily,”
“weekly,” “monthly,” “a few times a year,” or “never.”
Healthcare access and utilization indicators
Participants were asked if they had at least one place
they usually went when they were sick or needed health
advice. They also reported health insurance coverage or
not, and if it was through Medicaid. Delayed medical
care seeking, excluding dental care, because of worry
about the cost during the past 12 months was measured.
Those aged 64 years and under were asked if they ever
received an HPV vaccine, and if they ever had an HIV
test (excluding tests during blood donations). Women
reported if they had a Pap smear or Pap test in the past
12 months, and women aged 30 years or older were
asked if they had a mammogram in the past 12 months.
Self-reported health status was categorized as excellent
or very good, good, and fair or poor.
Race/ethnicity
As a potential modifier of associations between sexual
orientation identity and health-related factors, partici-
pants self-identified their race/ethnicity upon being
asked, “What race or races do you consider yourself
to be? Please select 1 or more of these categories,”
and “Do you consider yourself to be Hispanic or
Latino?” Race/ethnicity was limited to White, Black,
and Latino/Hispanic because other groups had an in-
sufficient sample size.
Sociodemographic characteristics
Marital status was categorized as married (or living with
a partner); divorced, separated, or widowed; and never
married. Education was placed into four categories of <
high school, high school (including general equivalency
diploma), some college, and ≥ college-level education.
Annual household income was dichotomized as
<$35,000 and ≥$35,000, and poverty status was dichoto-
mized based on the U.S. Census Bureau’s poverty thresh-
old for total family or individual income. The 23 major
occupation groups were grouped into professional/man-
agement, support services, and laborer occupations.
Participants reported being US- or non-US-born, and
region of residence included Northeast, Midwest, South,
and West.
Statistical analysis
We estimated the prevalence of sociodemographic char-
acteristics, health behaviors, health outcomes, and
healthcare outcomes in relation to sexual orientation
identity and race/ethnicity (stratified by sex/gender)
using the direct standardization method for age and the
2010 U.S. Census as the standard population.
Multivariable Poisson regression with robust error
variance was used to estimate prevalence ratios (PR) and
95% confidence intervals (CI) for the association
between sexual orientation identity and health behaviors,
health outcomes, and healthcare outcomes stratified by
race/ethnicity for U.S. women and men, adjusting for
potential confounders. PRs were used to compare both
SM to heterosexual individuals in the same racial/ethnic
group and SM to white heterosexual individuals among
both women and men. An initial analysis examined
gays/lesbians and bisexual individuals separately, but
these data are not shown due to low sample size. Covari-
ates selected a priori as potential confounders included
age, educational attainment, annual household income,
occupational class, self-reported health status, region of
residence, marital/cohabiting status, and immigrant
status.
Sampling weights, based on the NHIS multistage
design with stratification, clustering, and oversampling
of certain subpopulations (i.e. black, Hispanic, Asian,
and those aged ≥65 years), were used for all esti-
mates. The “subpop” command was used for variance
estimation with Taylor series linearization in Stata,
version 14 (Stata Corporation, College Station, Texas,
USA). A two-sided p-value <0.05 was considered sta-
tistically significant.
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Results
Among 91,913 participants, their mean age was 47 ±
0.14 years, 52% were women, and approximately 2% of
each sex/gender identified as SM (Additional file 1:
Table S1). Among men, 1.7% identified as gay and 0.4%
identified as bisexual. Among women, 1.4% identified as
gay/lesbian, and 0.8% identified as bisexual. White SMs
generally had higher socioeconomic status than SMs of
color. The information in the tables following can also
be viewed as figures in Additional files 2 and 3.
Health behaviors
Table 1 shows that white (PR = 1.33 [95% CI:1.14, 1.56),
black (PR = 1.47 [95% CI: 1.07, 2.02]), and Hispanic/La-
tina (PR = 1.75 [95% CI: 1.12, 2.73]) SM women were
more likely to be current smokers than heterosexual
women of the same race/ethnicity. Compared to white
heterosexual women, white SM women were more
likely to report heavy drinking (PR = 1.25 [95% CI:
1.08,1.45]); black SM women were more likely than
black heterosexual women to report heavy drinking
(PR = 1.54 [95% CI: 1.07, 2.20]). White and Hispanic/
Latina SM women were more likely to report sleeping
>8 hours than heterosexual women of the same race/
ethnicity. Table 2 shows that white SM men had a 46%
higher prevalence of current smoking (PR = 1.46 [95%
CI: 1.24, 1.73]) and were also more likely to be former
smokers (PR = 1.27 [[95% CI: 1.09, 1.47]) than white
heterosexual men. As well as being more likely to be
current drinkers compared to heterosexual men of the
same race/ethnicity (Table 2), white (PR = 1.14 [[95%
CI: 1.10, 1.18]), black (PR = 1.14 [[95% CI: 1.01, 1.29]),
and Hispanic/Latino (PR = 1.10 [95% CI: 1.00, 1.21])
SM men were more likely to be current alcohol
drinkers than white heterosexual men (Table 4).
Hispanic/Latino SM women and men were more likely
to experience short sleep duration compared to their
Hispanic/Latino heterosexual peers as well as white
heterosexual women (PR = 1.33 [95% CI: 1.06, 1.66])
and men (PR = 1.51 [95% CI: 1.21, 1.90]).
Health outcomes
Table 1 shows that, compared to white heterosexual
women, white SM women were more likely to have obes-
ity (PR = 1.31 [[95% CI: 1.15, 1.48]), hypertension (PR =
1.18 [95% CI: 1.00, 1.38]), cancer (PR = 1.40 [95% CI: 1.07,
1.82]), and stroke (PR = 1.91 [95% CI: 1.16, 3.15]). Black
SM women were more likely to have a stroke than white
heterosexual women (Table 3) and had over a three-fold
higher prevalence of stroke (PR = 3.25 [95% CI: 1.63,
6.49]) compared to black heterosexual women (Table 1).
White and Hispanic/Latina SM women were more likely
to have a functional limitation and to have sustained an
injury or poisoning in the past 3 months compared to
heterosexual women of the same race/ethnicity. White
(PR = 1.54 [95% CI: 1.19, 1.99]), black (PR = 3.02 [95% CI:
1.87, 4.87]), and Hispanic/Latina (PR = 2.28 [95% CI: 1.40,
3.71]) SM women were more likely to feel depressed
weekly or more frequently compared to heterosexual
women of the same race/ethnicity. Compared to white
heterosexual men, white SM men had a higher prevalence
of hypertension (PR = 1.19 [95% CI: 1.04, 1.38]), cancer
(PR = 1.70 [95% CI: 1.27, 2.28]), a functional limitation
(PR = 1.20 [95% CI: 1.05, 1.37]), and depressed feelings
(PR = 1.68 [95% CI: 1.21, 2.33]) (Table 2). Although
Hispanic/Latino SM men did not have a different
prevalence of health outcomes compared to white
heterosexual men, they were more likely to have hyper-
tension (PR = 1.71 [95% CI: 1.24, 2.35]) and a functional
limitation (PR = 1.63 [95% CI: 1.14, 2.33]) than Hispanic/
Latino heterosexual men.
Healthcare access and utilization
Despite no differences in health insurance status among
SM women of all races/ethnicities (Table 1), Hispanic/
Latina SM women were less likely to have had a mam-
mogram in the past year (PR = 0.61 [95% CI: 0.37,
0.99]) and more likely to delay healthcare due to costs
(PR = 1.75 [95% CI: 1.24, 2.47]) than Hispanic/Latina
heterosexual women. White SM women were less likely
to have a usual place for care compared to white het-
erosexual women (PR = 0.89 [95% CI: 0.81, 0.99]). In
contrast, white (PR = 1.07 [95% CI: 1.03, 1.11]) and His-
panic/Latino (PR = 1.10 [95% CI: 1.02, 1.19]) SM men
were more likely to have a usual place for care com-
pared to white heterosexual men (Table 4), as well as
compared to heterosexual men of the same race/ethni-
city (Table 2). Black SM men were more likely to be un-
insured than black heterosexual men (PR = 1.61 [95%
CI: 1.18, 2.19]) and white heterosexual men (PR = 1.83
[95% CI: 1.35, 2.46]). White SM men were 42% more
likely than white heterosexual men to delay healthcare
because of costs (PR = 1.42 [95% CI: 1.12, 1.80]). SM
men of all races/ethnicities were more likely to have
received an HIV test than heterosexual men within
race/ethnicity and white heterosexual men.
Discussion
Using nationally representative data, we identified sexual
orientation identity disparities in health behaviors, health
outcomes, and healthcare access and utilization indicators
across and within racial/ethnic groups for both U.S.
women and men. We found that white and black SM
women were more likely to be heavy drinkers compared
to heterosexual women from the same racial/ethnic back-
grounds. SM men of all races/ethnicities were more likely
to be current drinkers compared to white and same-race/
ethnicity heterosexual men. SM women of all races/
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ethnicities were also more likely to be current smokers
than heterosexual women of the same race/ethnicity,
while this increased prevalence of current smoking was
only found in white SM men. White SM women as well as
white and Hispanic/Latino SM men, were more likely to
have hypertension than their heterosexual peers of the
Table 1 Fully-adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to heterosexuals across race/ethnicity among U.S. women, National Health Interview Survey, 2013–2015
(n = 50,854)
White sexual minority
(reference: heterosexual)
PR (95% CI)
Black sexual minority
(reference: heterosexual)
PR (95% CI)
Latina/Hispanic sexual minority
(reference: heterosexual)
PR (95% CI)
Sample Size n = 827 n = 222 n = 187
Health Behaviors
Smoking status (ref: never)
Current 1.33 (1.14–1.56) 1.47 (1.07–2.02) 1.75 (1.12–2.73)
Former 1.62 (1.40–1.87) 0.94 (0.48–1.85) 1.51 (0.86–2.67)
Alcohol consumption (ref: never)
Current 1.06 (0.97–1.15) 1.12 (0.92–1.38) 1.07 (0.85–1.34)
Former 1.39 (1.00–1.94) 0.72 (0.20–2.54) 0.98 (0.47–2.03)
Heavy drinking 1.25 (1.08–1.45) 1.54 (1.07–2.20) 1.38 (0.84–2.25)
5+ drinks on at least 2 days 1.23 (1.06–1.42) 1.37 (0.98–1.90) 1.55 (1.14–2.12)
Leisure-time physical activity (ref: high)
Low 0.97 (0.86–1.10) 0.94 (0.75–1.20) 0.98 (0.78–1.22)
Never/unable 0.86 (0.72–1.01) 0.88 (0.71–1.09) 0.88 (0.66–1.18)
Sleep duration (ref: 7, 8 hours)
< 7 hours 1.04 (0.91–1.19) 1.14 (0.96–1.35) 1.32 (1.07–1.63)
> 8 h 1.38 (1.03–1.87) 0.99 (0.59–1.67) 1.62 (1.05–2.51)
Health Outcomes
Overweight (yes) 1.12 (1.04–1.22) 1.06 (0.96–1.18) 1.04 (0.87–1.25)
Obesity prevalence (yes) 1.31 (1.15–1.48) 1.08 (0.89–1.31) 0.97 (0.72–1.30)
Hypertension (yes) 1.18 (1.00–1.38) 0.85 (0.65–1.12) 0.78 (0.45–1.36)
Diabetes (yes) 1.05 (0.69–1.61) 0.99 (0.56–1.75) 0.82 (0.39–1.74)
Cancer (yes) 1.40 (1.07–1.82) 0.44 (0.14–1.33) 1.42 (0.62–3.28)
Heart disease (yes) 1.04 (0.78–1.39) 1.26 (0.57–2.78) 0.57 (0.25–1.26)
Stroke (yes) 1.91 (1.16–3.15) 3.25 (1.63–6.49) 0.54 (0.10–2.93)
Functional limitation (yes) 1.27 (1.13–1.42) 1.22 (0.98–1.51) 1.38 (1.10–1.73)
Injury (3 months) 1.74 (1.21–2.49) 1.38 (0.60–3.16) 3.92 (2.07–7.42)
Sadness (≥ mostly in past 30 days) 1.48 (1.01–2.16) 2.33 (1.39–3.91) 1.76 (0.87–3.56)
Depressed (≥ weekly) 1.54 (1.19–1.99) 3.02 (1.87–4.87) 2.28 (1.40–3.71)
Healthcare Access and Utilization
Health insurance (no) 1.08 (0.76–1.54) 1.13 (0.81–1.58) 0.87 (0.63–1.21)
Medicaid (yes) 0.81 (0.60–1.11) 0.70 (0.51–0.95) 0.73 (0.53–1.01)
Usual healthcare place (yes) 0.89 (0.81–0.99) 0.95 (0.88–1.03) 0.91 (0.82–1.01)
Delay in healthcare because of Costs (yes) 1.33 (0.96–1.84) 1.28 (0.90–1.80) 1.75 (1.24–2.47)
HPV vaccine (yes) 1.21 (0.90–1.62) 1.33 (0.98–1.79) 1.33 (0.97–1.83)
HIV test (yes) 1.13 (0.91–1.41) 1.10 (1.00–1.20) 1.05 (0.87–1.26)
Pap smear (yes) 0.94 (0.73–1.22) 1.01 (0.88–1.16) 0.86 (0.69–1.08)
Mammogram (yes) 0.67 (0.42–1.07) 1.15 (0.89–1.48) 0.61 (0.37–0.99)
The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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same race/ethnicity. White SM women and men had a
higher prevalence of reported cancer. Black SM women
had over a three-fold higher prevalence of stroke com-
pared to black heterosexual women, who already have a
disproportionately high prevalence of stroke. Hispanic/La-
tina SM women had almost a four-fold higher prevalence
of sustaining an injury or poisoning in the past 3 months
compared to Hispanic/Latina heterosexual women.
Table 2 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to heterosexuals across race/ethnicity among U.S. men, National Health Interview Survey, 2013–2015
(n = 41,059)
White sexual minority
(reference: heterosexual)
PR (95% CI)
Black sexual minority
(reference: heterosexual)
PR (95% CI)
Latino/Hispanic sexual minority
(reference: heterosexual)
PR (95% CI)
Sample Size n = 759 n = 122 n = 187
Health Behaviors
Smoking status (ref: never)
Current 1.46 (1.24–1.73) 1.34 (0.80–2.23) 1.24 (0.81–1.88)
Former 1.27 (1.09–1.47) 0.68 (0.36–1.30) 1.09 (0.66–1.79)
Alcohol consumption (ref: never)
Current 1.14 (1.10–1.18) 1.21 (1.06–1.38) 1.13 (1.02–1.25)
Former 1.96 (1.39–2.78) 1.05 (0.54–2.02) 0.79 (0.29–2.14)
Heavy drinking 1.11 (0.94–1.31) 1.52 (0.90–2.55) 1.14 (0.62–2.01)
5+ drinks on at least 2 days 1.03 (0.91–1.16) 1.20 (0.80–1.81) 1.08 (0.80–1.47)
Leisure-time physical activity (ref: high)
Low 0.97 (0.85–1.10) 0.66 (0.42–1.02) 0.88 (0.65–1.19)
Never/unable 1.15 (0.98–1.36) 0.99 (0.67–1.47) 1.02 (0.76–1.37)
Sleep duration (ref: 7, 8 hours)
< 7 h 1.10 (0.94–1.29) 0.83 (0.58–1.18) 1.37 (1.10–1.71)
> 8 h 1.16 (0.83–1.62) 1.00 (0.47–2.11) 0.99 (0.55–1.80)
Health Outcomes
Overweight (yes) 0.90 (0.83–0.98) 0.84 (0.65–1.08) 0.77 (0.64–0.93)
Obesity prevalence (yes) 0.97 (0.82–1.15) 0.89 (0.58–1.36) 0.85 (0.60–1.20)
Hypertension (yes) 1.19 (1.04–1.38) 1.25 (0.87–1.80) 1.71 (1.24–2.35)
Diabetes (yes) 0.87 (0.61–1.24) 1.03 (0.55–1.95) 1.34 (0.72–2.50)
Cancer (yes) 1.70 (1.27–2.28) 1.78 (0.66–4.81) 0.89 (0.32–2.44)
Heart disease (yes) 1.27 (0.97–1.66) 1.63 (0.82–3.21) 0.80 (0.43–1.50)
Stroke (yes) 0.96 (0.50–1.84) 0.41 (0.09–1.82) 1.49 (0.53–4.16)
Functional limitation (yes) 1.20 (1.05–1.37) 1.28 (0.87–1.89) 1.63 (1.14–2.33)
Injury (3 months) 0.75 (0.48–1.18) 1.40 (0.44–4.52) 0.81 (0.32–2.07)
Sadness (≥ mostly in past 30 days) 1.51 (0.82–2.80) 3.70 (1.68–8.13) 1.84 (0.73–4.63)
Depressed (≥ weekly) 1.68 (1.21–2.33) 2.52 (0.93–6.83) 1.57 (0.85–2.93)
Healthcare Access and Utilization
Health insurance (no) 1.01 (0.76–1.33) 1.61 (1.18–2.19) 0.96 (0.60–1.55)
Medicaid (yes) 0.81 (0.49–1.36) 0.56 (0.33–0.98) 0.73 (0.33–1.63)
Usual healthcare place (yes) 1.07 (1.03–1.11) 0.99 (0.84–1.16) 1.18 (1.08–1.28)
Delay in healthcare because of Costs (yes) 1.42 (1.12–1.80) 1.39 (0.82–2.34) 1.29 (0.79–2.08)
HPV vaccine (yes) 2.33 (1.50–3.62) 2.14 (0.95–4.81) 2.36 (1.27–4.36)
HIV test (yes) 2.41 (2.24 - 2.59) 1.40 (1.20–1.63) 2.17 (1.98–2.37)
The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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Prior studies have shown that substance use was
higher among SMs than heterosexuals [13]; however,
there has been limited research on substance use
disparities by sexual orientation both within and across
racial/ethnic minority groups. Prior research has found
that, in general, SM women of color are at higher risk of
Table 3 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to white heterosexuals across race/ethnicity among U.S. women, National Health Interview Survey,
2013–2015 (n = 33,774)
White sexual minority
(reference: heterosexual white)
PR (95% CI)
Black sexual minority
(reference: heterosexual white)
PR (95% CI)
Latina/Hispanic sexual minority
(reference: heterosexual white)
PR (95% CI)
Sample Size n = 827 n = 222 n = 187
Health Behaviors
Smoking status (ref: never)
Current 1.33 (1.14–1.56) 0.85 (0.62–1.16) 0.64 (0.43–0.94)
Former 1.62 (1.40–1.87) 0.48 (0.25–0.93) 0.87 (0.54–1.41)
Alcohol consumption (ref: never)
Current 1.06 (0.97–1.15) 1.04 (0.86–1.25) 0.88 (0.70–1.11)
Former 1.39 (1.00–1.94) 0.55 (0.16–1.83) 0.78 (0.33–1.83)
Heavy drinking 1.25 (1.08–1.45) 1.34 (0.96–1.88) 0.77 (0.49–1.23)
5+ drinks on at least 2 days 1.23 (1.06–1.42) 0.81 (0.59–1.11) 1.29 (0.95–1.75)
Leisure-time physical activity (ref: high)
Low 0.97 (0.86–1.10) 1.01 (0.80–1.27) 1.09 (0.87–1.38)
Never/unable 0.86 (0.72–1.01) 1.13 (0.91–1.39) 1.01 (0.75–1.36)
Sleep duration (ref: 7, 8 hours)
< 7 hours 1.04 (0.91–1.19) 1.52 (1.27–1.83) 1.33 (1.06–1.66)
> 8 h 1.38 (1.03–1.87) 1.06 (0.62–1.81) 1.32 (0.85–2.05)
Health Outcomes
Overweight (yes) 1.12 (1.04–1.22) 1.45 (1.30–1.61) 1.26 (1.03–1.56)
Obesity prevalence (yes) 1.31 (1.15–1.48) 1.63 (1.35–1.98) 1.18 (0.85–1.64)
Hypertension (yes) 1.18 (1.00–1.38) 1.38 (1.06–1.79) 0.82 (0.48–1.40)
Diabetes (yes) 1.05 (0.69–1.61) 1.33 (0.74–2.39) 1.24 (0.60–2.56)
Cancer (yes) 1.40 (1.07–1.82) 0.16 (0.05–0.49) 0.86 (0.39–1.90)
Heart disease (yes) 1.04 (0.78–1.39) 0.91 (0.41–2.01) 0.45 (0.22–0.92)
Stroke (yes) 1.91 (1.16–3.15) 4.51 (2.16–9.39) 0.74 (0.18–3.00)
Functional limitation (yes) 1.27 (1.13–1.42) 1.18 (0.95–1.45) 1.23 (0.99–1.52)
Injury (3 months) 1.74 (1.21–2.49) 0.96 (0.44–2.11) 2.88 (1.13–7.35)
Sadness (≥ mostly in past 30 days) 1.48 (1.01–2.16) 2.07 (1.24–3.44) 1.37 (0.70–2.68)
Depressed (≥ weekly) 1.54 (1.19–1.99) 1.56 (1.01–2.43) 1.37 (0.77–2.41)
Healthcare Access and Utilization
Health insurance (no) 1.08 (0.76–1.54) 1.14 (0.82–1.57) 1.08 (0.76–1.54)
Medicaid (yes) 0.81 (0.60–1.11) 1.07 (0.76–1.49) 0.81 (0.60–1.11)
Usual healthcare place (yes) 0.89 (0.81–0.99) 0.99 (0.91–1.07) 0.89 (0.81–0.99)
Delay in healthcare because of Costs (yes) 1.33 (0.96–1.84) 1.07 (0.75–1.52) 1.33 (0.96–1.84)
HPV vaccine (yes) 1.21 (0.90–1.62) 1.43 (1.06–1.93) 1.21 (0.90–1.62)
HIV test (yes) 1.13 (0.91–1.41) 1.84 (1.65–2.06) 1.13 (0.91–1.41)
Pap smear (yes) 0.94 (0.73–1.22) 1.34 (1.17–1.54) 0.94 (0.73–1.22)
Mammogram (yes) 0.67 (0.42–1.07) 1.39 (1.10–1.76) 0.67 (0.42–1.07)
The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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substance use than heterosexual women of color, while
SM men of color have equivalent or lower risk than het-
erosexual men of color [13, 16, 17]. Our results re-
garding sleep disparities among Hispanic/Latino SMs
are consistent with that of a previous study, which
found that non-white SMs were more likely to report
short sleep duration than white heterosexuals and
white SMs [18]. As a potential explanation, research
suggests an association between discrimination and
short sleep [19].
Table 4 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to white heterosexuals across race/ethnicity among U.S. men, National Health Interview Survey,
2013–2015 (n = 28,460)
White sexual minority
(reference: heterosexual white)
PR (95% CI)
Black sexual minority
(reference: heterosexual white)
PR (95% CI)
Latino/Hispanic sexual minority
(reference: heterosexual white)
PR (95% CI)
Sample Size n = 759 n = 122 n = 187
Health Behaviors
Smoking status (ref: never)
Current 1.46 (1.24–1.73) 1.03 (0.61–1.74) 0.74 (0.49–1.10)
Former 1.27 (1.09–1.47) 0.45 (0.24–0.84) 0.81 (0.50–1.31)
Alcohol consumption (ref: never)
Current 1.14 (1.10–1.18) 1.14 (1.01–1.29) 1.10 (1.00–1.21)
Former 1.96 (1.39–2.78) 1.16 (0.63–2.13) 0.95 (0.32–2.80)
Heavy drinking 1.11 (0.94–1.31) 1.21 (0.73–1.98) 0.65 (0.37–1.15)
5+ drinks on at least 2 days 1.03 (0.91–1.16) 0.89 (0.59–1.34) 0.91 (0.66–1.24)
Leisure-time physical activity (ref: high)
Low 0.97 (0.85–1.10) 0.69 (0.45–1.07) 0.92 (0.67–1.26)
Never/unable 1.15 (0.98–1.36) 1.05 (0.71–1.57) 1.16 (0.85–1.59)
Sleep duration (ref: 7, 8 hours)
< 7 h 1.10 (0.94–1.29) 1.21 (0.84–1.73) 1.51 (1.21–1.90)
> 8 h 1.16 (0.83–1.62) 0.90 (0.42–1.90) 1.00 (0.56–1.82)
Health Outcomes
Overweight (yes) 0.90 (0.83–0.98) 0.89 (0.69–1.14) 0.85 (0.71–1.03)
Obesity prevalence (yes) 0.97 (0.82–1.15) 1.01 (0.67–1.53) 0.97 (0.68–1.37)
Hypertension (yes) 1.19 (1.04–1.38) 1.39 (0.97–2.00) 1.34 (0.95–1.88)
Diabetes (yes) 0.87 (0.61–1.24) 1.43 (0.74–2.74) 1.61 (0.86–2.99)
Cancer (yes) 1.70 (1.27–2.28) 1.07 (0.43–2.63) 0.52 (0.20–1.38)
Heart disease (yes) 1.27 (0.97–1.66) 1.52 (0.77–3.00) 0.67 (0.37–1.22)
Stroke (yes) 0.96 (0.50–1.84) 0.46 (0.10–2.08) 1.71 (0.67–4.41)
Functional limitation (yes) 1.20 (1.05–1.37) 1.08 (0.74–1.58) 1.21 (0.84–1.72)
Injury (3 months) 0.75 (0.48–1.18) 1.06 (0.33–3.43) 0.56 (0.23–1.38)
Sadness (≥ mostly in past 30 days) 1.51 (0.82–2.80) 3.47 (1.52–7.95) 2.24 (0.89–5.66)
Depressed (≥ weekly) 1.68 (1.21–2.33) 1.67 (0.70–4.00) 1.21 (0.68–2.14)
Healthcare Access and Utilization
Health insurance (no) 1.01 (0.76–1.33) 1.83 (1.35–2.46) 1.34 (0.79–2.26)
Medicaid (yes) 0.81 (0.49–1.36) 0.88 (0.50–1.55) 0.91 (0.37–2.24)
Usual healthcare place (yes) 1.07 (1.03–1.11) 0.99 (0.84–1.16) 1.10 (1.02–1.19)
Delay in healthcare because of Costs (yes) 1.42 (1.12–1.80) 1.25 (0.74–2.13) 1.06 (0.65–1.73)
HPV vaccine (yes) 2.33 (1.50–3.62) 2.14 (0.92–4.94) 2.32 (1.28–4.21)
HIV test (yes) 2.41 (2.24 - 2.59) 2.72 (2.31–3.21) 2.48 (2.26–2.72)
The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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Prior research has found that SMs were more likely to re-
port having received an HIV test than their sex/gender-
matched heterosexual peers [8]. Comparing SMs to their
sex/gender and race/ethnicity-matched heterosexual peers,
we observed a higher prevalence of HIV testing for SM
men of all races/ethnicities but not for SM women.
Results on healthcare access and utilization may also
differ by age group, as indicated in other studies [8,
20], but our sample size did not allow for age stratifica-
tion. Additionally, we found no differences in insurance
coverage between SMs and heterosexuals except for black
SM men being less likely to have health insurance. Despite
a lower prevalence of insurance coverage, black SM men
did not report differences in having a usual place of care,
nor did black or Hispanic SM women compared to their
heterosexual counterparts. It would be important to inves-
tigate where these participants access care as emergency
care vs. primary care services likely lead to different health
outcomes. In contrast to this finding, prior research has
found that black and Hispanic SM women lacked a regu-
lar source of care compared to heterosexual peers, with
black SM women also having a lower prevalence of insur-
ance than heterosexual women [14]. Moreover, Agénor et
al. found that odds of Pap test use for women with only fe-
male sexual partners may be lower among black women
but did not differ among Hispanic/Latina women [21]. In
this study, a different dimension of sexual orientation (i.e.,
sexual orientation identity vs. sex/gender of sexual part-
ners) was used and the aggregation of SM identities may
explain our conflicting findings. Sexual orientation and/or
race/ethnicity based stigma and discrimination affect SMs’
attitudes towards healthcare and may contribute to
healthcare access disparities [20, 22].
As a potential explanation informed by the multiple
minority stress model, unique experiences of stigma,
prejudice, and discrimination may lead to psycho-
logical distress and chronic physiological stress that
has deleterious effects on SM mental and physical
health [23–25]. Minority stress processes in SMs can
involve external events (e.g. interpersonal and institu-
tional discrimination); expectations of such events and
vigilance associated with expectations; internalized
homophobia; and coping by concealment of sexual
orientation [25]. Guided by intersectionality theory
[11], some research on SMs of color shows that indi-
viduals in this group could experience “double (or
triple, in the case of SM women of color) jeopardy”: ra-
cism from the white LGB community, sexism, and het-
erosexism from their racial/ethnic communities [26,
27]. These social stressors can create unique vulner-
abilities that also have a multiplicative effect on health
parameters, and future research should measure path-
ways that generate unique risks/protections for SMs of
color. One study using both additive and multiplicative
approaches to intersectionality showed that black SM
women experienced heightened exposure to discrimin-
ation and poorer mental health relative to white SM
women and black SM men, groups with which they
shared two (of three) marginalized statuses [23]. Other
studies suggest that SMs of color develop resilience in
response to experiences with racism prior to “coming
out” and that this resilience protects against the effects
heterosexism-related stressors [27–29]. Resources such as
personal coping and group solidarity may counteract mi-
nority stress and help explain findings in which multiple
marginalized statuses do not necessarily lead to poorer
mental and physical health outcomes. Previous studies
tout the consideration of both risk and protective factors
in health disparities research as the minority stress model
may be overly simplistic [30, 31].
There are several limitations of this study. First, we
had access to one dimension of sexual orientation (i.e.,
sexual orientation identity), but others (e.g., romantic/
sexual attraction and partner sex/gender) may differen-
tially impact health and explain more variation in the
sexual orientation and health relationship [32, 33].
Additionally, sexual orientation is not fixed but fluid,
historically contingent, and culturally specific, although
our data are cross-sectional [34]; therefore, longitudinal
studies are needed [9]. These findings also do not apply
to individuals who identified as other than lesbian, gay,
or bisexual or who did not know. Similarly, the survey
uses a restricted definition of gender, and findings from
this study unfortunately cannot inform knowledge on
health disparities for individuals whose identities fall
outside of the gender binary (e.g., transgender-identi-
fied individuals). Second, those who identified as gay,
lesbian, or bisexual were grouped into a single category
as SMs due to sample size constraints. Third, all data
were self-reported by participants; therefore, some
results (e.g. BMI, income) may be subject to reporting
bias. Fourth, data on social stressors (e.g. stigma, dis-
crimination) were not available, although minority
stress has been linked to suboptimal health and may
mediate the sexual orientation identity and health rela-
tionships investigated.
Despite these limitations, this study has important
strengths. Using nationally representative data, we
summarized findings on a broad range of understud-
ied topics, beyond the common health concern of
HIV/AIDS [35], in SM health research. We analyzed
data from all available survey years and could stratify
analyses among sexual orientation identities by sex/
gender and race/ethnicity. Through comparisons of
SMs to white heterosexuals and heterosexuals of the
same race/ethnicity, this study contributes to the lit-
erature a documentation of both multiplicative and
additive intersectionality.
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Conclusions
Male and female SMs of color had a higher preva-
lence of some suboptimal health behaviors, health
outcomes, and healthcare access and utilization indi-
cators compared to both heterosexuals of the same
race/ethnicity and white heterosexuals of the same
sex/gender. Further research should investigate drivers
of these sexual orientation identity disparities. Future
data collection should oversample SMs of color so it
is possible to reliably estimate racial/ethnic disparities
among LGBTQ populations in hopes of providing
more detailed analyses that investigate the impact of
their unique experiences on health. These data can
help inform tailored policies, clinical practice, and
public health strategies to promote healthy behaviors
among SMs and address the sociocultural factors
(e.g., prejudice, discrimination) that contribute to
current disparities in health and healthcare.
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